Molecular modeling of Gly80 and Ser80 variants of human group IID phospholipase A2 and their receptor complexes: potential basis for weight loss in chronic obstructive pulmonary disease.
Weight loss is a well known systemic manifestation of chronic obstructive pulmonary disease (COPD). A Gly80Ser mutation on human group IID secretory phospholipase A2 (sPLA2) enhances expression of the cytokines that are responsible for weight loss. In this study, we seek to establish a structural correlation of wild type sPLA2 and the Gly80Ser mutation with function. sPLA2 with glycine and serine at the 80th positions and the M-type receptor were modelled. The enzymes were docked to the receptor and molecular dynamics was carried out to 70 ns. Structural analysis revealed the enzymes to comprise three helices (H1-H3), two short helices (SH1 and SH2), and five loops including a calcium binding loop (L1-L5), and to be stabilized by seven disulfide bonds. The overall backbone folds of the two models are very similar, with main chain RMSD of less than 1 Å. The active site within the substrate binding channel shows a catalytic triad of water-His67-Asp112, showing a hydrogen bonded network. Major structural differences between wild type and mutant enzymes were observed locally at the site of the mutation and in their global conformations. These differences include: (1) loop-L3 between H2 and H3, which bears residue Gly80 in the wild type, is in a closed conformation with respect to the channel opening, while in the mutant enzyme it adopts a relatively open conformation; (2) the mutant enzyme is less compact and has higher solvent accessible surface area; and (3) interfacial binding contact surface area is greater, and the quality of interactions with the receptor is better in the mutant enzyme as compared to the wild type. Therefore, the structural differences delineated in this study are potential biophysical factors that could determine the increased potency of the mutant enzyme with macrophage receptor for cytokine secreting function, resulting in exacerbation of cachexia in COPD.